the due nourishment of the body, a proper supply of inorganic substances, or "proximate principles" of Class 1, viz., water, chlorides of sodium and potassium, phosphates of lime, magnesia, soda, and potash, and the carbonates of these salts, are absolutely necessary; and accordingly, with the exception of water and chloride of sodium, which must be regularly supplied, occur naturally in sufficient quantity in most of the articles which are used as food. Saccharine and oleaginous matters must also enter into the composition of the food of human beings:? "There is a natural desire in the human species for both saccharine and oleaginous food. In the purely carnivorous animals, however, though no starch or sugar be taken, yet the body is maintained in a healthy condition. It has been supposed, therefore, that saccharine matters could not be absolutely necessary as food; the more so since it has been found, by the experiments of CI. Bernard, that, in carnivorous animals kept exclusively on a diet of flesh, sugar is still formed in the liver, as well as in the mammary gland. The above conclusion, however, which has been drawn from these facts, does not apply to the human species. The carnivorous animals have no desire for vegetable food, while in the human species there is a natural craving for it, which is almost universal.
It may be dispensed with for a few days, but not with impunity for any great length of time. The experiment has often enough been tried, in the treatment of diabetes, of confining the patient to a strictly animal diet. It has been invariably found that, if this regimen be continued for some weeks, the desire for vegetable food on the part of the patient becomes so imperative that the plan of treatment is unavoidably abandoned."
Neither the saccharine nor oleaginous substances given alone, however, are sufficient to sustain life.
Magendie found that dogs fed on starch or sugar perished after a short time, and Boussingault found that a duck, though fed with butter till it oozed from every part of its body, died of inanition at the end of three weeks. With reference to this point the following interesting passage occurs:? " Lehmann was also led to the same result by some experiments which he performed upon himself for the purpose of ascertaining the effect produced on the urine by different kinds of food. This observer confined himself first to a purely animal diet for three weeks, and afterwards to a purely vegetable one for sixteen days, without suffering any marked inconvenience. He then put himself upon a regimen consisting entirely of non-nitrogenous substances, starch, sugar, gum, and oil, but was only able to continue this diet for two, or at most three days, owing to the marked disturbance of the general health which rapidly supervened. The Total quantity in twenty-four hours=20l64 grains. or rather less than 3 pounds avoirdupois."
In the mouth the saliva has the property of converting starch into sugar, but in the natural process of digestion, the contact of the gastric juice prevents this change going on. The true function of the saliva, we are told, is altogether a physical one. Its action is simply to moisten the food and facilitate its mastication, as well as to lubricate the triturated mass, and assist its passage down the oesophagus.
The actions and uses of the gastric juice are clearly and succinctly explained, and in touching on the vexed question why the gastric juice, which digests so readily all albuminous substances, should not destroy the walls of the stomach itself, the author submits the following theory:? them.
In the same way, any dead organic matter, exposed to warmth, air, and moisture, putrefies; but if immersed in gastric juice, at the same temperature, the putrefactive changes are stopped or altogether prevented, because the catalytic actions, excited by the gastric juice, take precedence of those which constitute putrefaction. For a similar reason the organic ingredient of the gastric juice, which acts readily on dead animal matter, has no effect on the living tissues of the stomach, because they are already subject to other catalytic influences, which exclude those of digestion, as well as those of putrefaction." We cannot imagine how such a mistake has occurred in an otherwise well-written treatise; but we would earnestly recommend the author to study the larynx by means of the laryngoscope, and carefully rewrite the paragraph on "respiratory movements of the glottis," in the next edition of his book. We could very well dispense with the plates of the glottis and larynx here given, for they are so very inferior as not to convey any idea of the parts they are intended to represent.
Animal heat, we are told, is not simply a process of combustion, the mere combination of oxygen and carbon, but is?-" A phenomenon which results from the simultaneous activity of many different processes, taking place in many different organs, and dependent, undoubtedly, on different chemical changes in each one. The introduction of oxygen and the exhalation of carbonic acid have no direct connection with each other, but are only the beginning and the end of a long series of continuous changes, in which all the tissues of the body successively take a part. Their relation is precisely that which exists between the food introduced through the stomach, and the urinary ingredients eliminated by the kidneys. The tissues require for their nutrition a constant supply of solid and liquid food which is introduced through the stomach, and of oxygen which is introduced through the lungs. The disintegration and decomposition of the tissues give rise, on the one hand, to urea, uric acid, &c., which are discharged with the urine, and on the other hand to carbonic acid, which is exhaled*from the lungs. But the oxygen is not directly converted into carbonic acid, any more than the food is directly converted into urea and the urates.
" Animal heat is not to be regarded, therefore, as the result of a combustive process.
There is no reason for believing that the greater part of the food is ' burned' in the circulation. It is, on the contrary, assimilated by the substance of the tissues; and these, in their subsequent disintegration, give rise to several excretory products, one of which is carbonic acid.
" The numerous combinations and decompositions which follow each other ncessantly during the nutritive process, result in the production of an internal A souffle may even be produced at will in any one of the large arteries by pressing firmly upon it with the end of a stethoscope, so as to diminish its calibre.
But in all these instances, the abnormal sound occurs only in consequence of a disturbance in the natural relation existing between the volume of the blood and the size of the orifice through which it passes. In the healthy heart, the different orifices of the organ are in exact proportion to the quantity of the circulating blood; and there is no more reason for believing that its passage should give rise to a sound in the cardiac cavities than in the larger arteries or veins.
" 4th. The difference in character between the two sounds of the heart depends, in all probability, on the different arrangement of the two sets of valves. The second sound is short, sharp, and distinct, because the semilunar valves are short and narrow, superficial in their situation, and supported by the highly elastic, dense and fibrous bases of the aortic and pulmonary arteries. The first sound is dull and prolonged, because the auriculo-ventricular valves are broad and deep-seated, and are attached, by their long chordae tendinese to the comparatively soft and yielding fleshy columns of the heart. The difference between the first and second sounds can, in fact, be easily imitated, by simply snapping between the fingers two pieces of tape or ribbon, of the same texture but of different lengths. The short one will give out a distinct and sharp sound; the long one a comparatively dull and prolonged sound.'' He also asserts, there is to be heard with the first sound of the heart, a slight friction sound, produced by the collision of the point of the heart against the parietes of the chest, in the fifth intercostal space. The work more especially professes to be a text-book for students, and for such a purpose it is an excellent treatise, the various facts and ideas in physiology being presented in a condensed and readable form.
